(1) used optogenetic activation to demonstrate the capacity of cholinergic neurons in the laterodorsal and pedunculopontine tegmental nuclei (LDT and PPT, respectively) to induce rapid eye movement (REM) sleep. The authors submit that their data clarify the role of LDT/PPT cholinergic neurons in REM sleep initiation, demonstrating that these neurons are "important modulators of REM sleep" (1 The function of LDT/PPT cholinergic neurons in REM sleep generation depends on the initial state of the REM sleep control network before LDT/PPT cholinergic input. The importance of initial conditions is made evident by the finding of Van Dort et al. that the capacity of LDT/PPT neurons to induce REM sleep is present only in non-REM sleep (1). The effects of optogenetically activating LDT/PPT neurons only approximate the function of endogenous LDT/PPT activity in the case that LDT/PPT output is a source of inductive drive to the REM sleep control network. However, it is equally possible that LDT/PPT output is noninductive: that is, the activation of REM sleep generating circuits in the PRF may precede the activation of their cholinergic afferents. In this case, the activation of LDT/PPT cholinergic neurons could still have a major capacity to induce REM sleep despite endogenous LDT/PPT activity being insignificant in the natural initiation of the state. In other words, despite the high temporal resolution of optogenetic activation, this approach can still be expected to initiate unphysiological sequences of events in dynamic circuits.
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The claim by Van Dort et al. (1) that LDT/ PPT neurons are important modulators of REM sleep initiation can only be substantiated by inactivating experiments that they did not perform. Grace et al. (3) found that cholinergic afferent input to the PRF is not needed for the occurrence of REM sleep, because blocking PRF cholinergic afferent input did not affect REM sleep frequency or time (under conditions capable of blocking the effects of stimulating cholinergic PRF afferents). Blocking cholinergic afferent input to the PRF did increase non-REM-to-REM sleep transition duration and failure rate, demonstrating that cholinergic PRF afferents play nonessential accessory role in REM sleep generation: enhancing the reliability of REM sleep switching (3). 
